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选择了三对 R 型和 S 型对映体药效差异较大的手性药物，分别是抗抑郁药





现有的资料显示，S 型 Oxaprotiline 是一种 Alpha 肾上腺素受体拮抗剂，并
能有效地抑制去甲肾上腺素的摄入，而 R 型 Oxaprotiline 没有这项功能。本文模
拟了 Oxaprotiline 两个对映体与 Alpha 肾上腺素受体的相互作用模型，并分析了
Oxaprotiline 在 Alpha 肾上腺素受体参与的信号转导通路中的其他潜在靶蛋白。
结果显示，S 型 Oxaprotiline 对其靶点 Alpha 肾上腺素受体的抑制作用明显优于 R
型。并且在钙离子信号转导通路中，R 型 Oxaprotiline 可抑制 CD38 蛋白，S 型
抑制 NOS，均能改变钙离子的浓度，而在血管平滑肌收缩的信号通路中，仅 S
型对 Erk 有激活作用，可引起血管平滑肌的收缩。S 型 Oxaprotiline 在这两个通
路中的作用可能会因为反馈调节，进一步抑制去甲肾上腺素的摄入。 
R型LSD的致幻功效是S型LSD的 24000倍，它们有共同的已知靶点 5HT2A
受体。通过对 LSD 两个对映体的分析，结果显示，R 型 LSD 对 5HT2A 受体的
作用和 5-HT 是一致的，可能激活该受体，而 S 型与 5HT2A 受体的作用位点则
不同于 5-HT。在 5HT2A 受体参与的钙离子信号通路中，R 型 LSD 对蛋白 PTK
和 NOS 的作用会影响细胞内钙离子的浓度。在 5HT2A 参与的缝隙连接通路中，
R 型 LSD 对 Ras 蛋白有抑制作用，进而影响缝隙连接通道。这种作用同样会改













摘  要 
II 
化。钙离子浓度的变化可能影响神经的正常工作。 
S 型 Naproxen 在抗炎方面的活性优于 R 型，本文的分析结果显示，S 型
Naproxen 对它的靶点蛋白 COX-2 的抑制是一种强抑制，而 R 型对它的抑制作用
较弱。在 COX-2 主要参与的花生四烯酸代谢通路中，R 型和 S 型 Naproxen 会竞
争性地结合膜联合的磷酸酯酶 A2，以减少下游的 COX-2 的底物，相应地会降低
COX-2 产生的前列腺素 2，从而抑制炎症的发生。但是在前列腺素 2 的下游通路
中，R 型 Naproxen 会抑制羰酰还原酶的活性以阻止前列腺素 2 向下游的
PGF2alpha 转化，这一作用又增加了前列腺素 2 的含量，因而它的治疗效果会差




















Development of chiral drugs has become a trend in current and future individual 
chemotherapy. A pair of enantiomers normally have similar physiochemical properties, 
however, sometimes have completely opposite therapeutic effects. The reasons remain 
unclear. In this study, we introduced a novel stratedy to explore molecular 
mechanisms underlying different effects between enantiomers using three typical 
enantiomers, the antidepressive agent R/S-oxaprotiline, hallucinogen R/S-LSD and 
anti-inflammation drug R/S-Naproxen. The putative targets of the three pairs of 
enantiomers were obtained by reverse docking against the PDB protein structure 
database using software INVDOCK. The drug-target interactions were further verified 
by binding simulation. Via these putative targets, pathways that respond to differential 
therapeutic effects were identified and analyzed. 
It was found that S(+)-Oxaprotiline acts as a better inhibitor to alpha adrenergic 
receptor than R(-)-Oxaprotiline. And in the calcium signaling pathway, 
R(-)-Oxaprotiline can inhibit CD38 while S(+)-Oxaprotiline can inhibit NOS. Both of 
the two effects will change Ca2++ concentration. Besides, in the vascular smooth 
muscle contraction pathway, S(+)-Oxaprotiline may have the ability to activate Erk, 
thereby results in vascular smooth muscle contraction. And to reduce the uptake of 
norepinephrine by negative feedback is concluded accordingly. 
The hallucinogenic effect of R(+)-LSD is 24,000 times than that of S(-)-LSD, 
both enantiomers target 5HT2A receptor. Our analyses suggested that the R(+)-LSD is 
more likely to activate Protein PTK and NOS in the calcium signaling pathway; this 
activation might increase intracellular calculm ion concentration. Furthermore, in the 
gap junction pathway, R(+)-LSD might inhibit Protein Ras, which in turn cause the 
increase of intracellular calculm ion concentration. In contrast, S(-)-LSD won't 
influence calculm ion concentration. 
S(+)-Naproxen have better effect in antiinflammation than R(-)-Naproxen. It was 
found that S(+)-Naproxen has stronger affinity to its therapeutic target COX-2 than 
that of R(-)-Naproxen. In arachidonic acid pathway, both R(-)-Naproxen and 
S(+)-Naproxen competitively bind to Phospholipase A2, which reduce the substrate of 















activity of Carbonyl reductase, which prevents PGE2 convert to PGF2alpha. This 
might be the main reason for its inferior effect. 
In summary, our approach might a good method that can facilitate better 
understanding of therapeutic effects of drugs. 
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在体外的抗凝活性 S 型比 R 型强 6 到 8 倍，但在体内仅有 2 到 5 倍这就是由于 S


















况。比如，（S）-普罗帕酮的 Vmax 为 10.2 pmol/(ug.h),Km 为 5.3 umol/L；(R)-普
罗帕酮的 Vmax 为 5.5 pmol/(ug.h)，Km 为 3.0 umol/L；而合用消旋体后，（S）-






























































了对 Oxaprotiline, LSD, Naproxen 这三种药物的具体分析，它们的对映体之间差
异较大（表 2.1），目前这三种药物除了 Oxaprotiline 没有上市外，其他两种均是
以单对映体方式给药。 
表 2.1 三种手性药物的信息 
Table 2.1 Information of the three chiral drugs 
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